Developmental and afterload stress regulation of heat shock proteins in the ovine myocardium.
Heat shock proteins (hsps) are produced in the myocardium in response to stresses such as ischemia, hyperthermia, and increased afterload. The role of these stress proteins in the developing myocardium is unknown. Expression of the inducible (hsp 72) and cognate (hsc 73) hsps was determined in the immature ovine myocardium during the perinatal transition, and their role in subsequent myocardial growth was examined. hsp synthesis was also studied during acute afterload stress in newborns by aortic banding to a gradient of 50 torr for 4 h. Expression of the inducible (hsp 72) isoform is developmentally regulated in both right and left ventricles: low levels in the fetus, increasing throughout development, and peaking in the 14-25-d newborn and adult. The cognate (hsc 73) isoform remains unchanged during development in the left ventricle but decreases with age in the right ventricle. The inducible (hsp 72) isoform is also developmentally regulated in the lung, increasing postnatally to a peak in the 14-25-d-old and adult sheep. Finally, newborn myocardium demonstrated a rapid increase in hsp expression in response to afterload stress, similar to that seen in the adult.